Pioglitazone attenuates cardiac hypertrophy in rats with salt-sensitive hypertension: role of activation of AMP-activated protein kinase and inhibition of Akt.
Cardiac hypertrophy is common in diabetes and an independent risk factor for cardiac morbidity and mortality. We investigated the effects of pioglitazone on cardiac hypertrophy and hypertrophic signaling in Dahl salt-sensitive hypertensive rats. Dahl salt-sensitive rats were fed a high-salt diet from 7 weeks of age and treated with pioglitazone (2.5 mg/kg per day) or vehicle from 7 to 11 weeks. The vehicle-treated rats developed left ventricular hypertrophy and fibrosis as well as left ventricular diastolic dysfunction. The serum level of adiponectin and the phosphorylation of AMP-activated protein kinase in the myocardium did not differ between the vehicle-treated rats and control rats maintained on a normal diet. The phosphorylation of Akt, mammalian target of rapamycin, and p70S6 kinase as well as the total protein content were increased in the heart of vehicle-treated rats compared with control rats, and these changes were blocked by treatment with pioglitazone. Pioglitazone treatment also ameliorated left ventricular hypertrophy and fibrosis, improved diastolic function, and increased both the serum adiponectin concentration and the level of AMP-activated protein kinase phosphorylation in the heart. Long-term administration of pioglitazone attenuated left ventricular hypertrophy and fibrosis as well as inhibited phosphorylation of mammalian target of rapamycin and p70S6 kinase in the heart of hypertensive rats. The beneficial cardiac effects of pioglitazone are likely attributable, at least partly, both to the activation of AMP-activated protein kinase signaling through stimulation of adiponectin secretion and to the inhibition of Akt signaling.